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Abstract




problem. Although one may be faced with or had at his disposition different 
tools as biomarkers for the diagnosis and prognosis of ACS, they have to be 
previously evaluated and validated in different scenarios and patient cohorts. 
Besides ensuring that a diagnosis is correct, attention should also be directed to 
ensure that therapies are either correctly or safely applied. Indeed, this work will 
focus on the development of a diagnosis decision support system in terms of its 
knowledge representation and reasoning mechanisms, given here in terms of a 
formal framework based on Logic Programming, complemented with a problem 
 
  
	    	 
On the one hand it caters for the evaluation of ACS predisposing risk and the 
!   	" 
other hand it may be seen as a major development on the Multi-Value Logics to 
understand things and ones behavior. Undeniably, the proposed model allows 
for an improvement of the diagnosis process, classifying properly the patients 
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ACS: Acute Coronary Syndrome; AMI: Acute Myocardial 
Infarction; ANNs: Artificial Neural Networks; AUC: Area Under 
the Curve; BMI: Body Mass Index; CK-MB: Creatine Kinase MB; 
cTnI: cardiac Troponin I; DoC: Degree-of-Confidence; ECG: 
Electrocardiogram; ELP: Extended Logic Program; FN: False 
Negative; FP: False Positive; HESE: Hospital do Espírito Santo de 
Évora; HRP: Horseradish Peroxidase; LP: Logic Programming; 
LSH: Life Style Habits; NPV: Negative Predictive Value; NSTE: 
Non-ST-segment Elevation; NSTEMI: Non-ST-segment Elevation 
Myocardial Infarction; PPV: Positive Predictive Value; QoI: Quality-
of-Information; RCM: Related Clinic Manifestations; ROC: Receiver 
Operating Characteristic; STE: ST-segment Elevation; STEMI-ST: 
segment Elevation Myocardial Infarction; TN: True Negative; TP: 
True Positive
Introduction
The Acute Coronary Syndrome (ACS) stands for a complex 
and serious medical disorder that is presented in any group of 
individuals that appear to have clinical symptoms compatible with 
acute myocardial ischemia, including unstable angina, Non-ST-
segment Elevation Myocardial Infarction (NSTEMI) and ST-segment 
Elevation Myocardial Infarction (STEMI). These high-risk coronary 
manifestations are associated with high mortality and morbidity, with 
heterogeneous etiology, characterized by an imbalance between the 
requirement and the availability of oxygen in the myocardium [1].
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In Europe, cardiovascular diseases are responsible for more 
than 2 million deaths per year, representing about 50% of all deaths, 
and for 23% of the morbidity cases [2,3]. This may be related to 
factors associated with the processes of industrialization going on in 
many countries, therefore affecting lifestyles and sedentary, which 
associated with a less healthy diet sometimes based on processed 
foods, may contribute to the prevalence of hypertension and increase 
the serum levels of cholesterol and glucose.
Despite modern treatment the amounts of deaths due to 
Acute Myocardial Infarction (AMI) and readmission of patients 
with ACS remain high [2,4]. Patients with chest pain represent a 
very substantial proportion of all acute medical hospitalization in 
Europe. Under a thorough medical profile indicative of ischemia, the 
Electrocardiogram (ECG) is a priority after hospital admission. The 
patients are often grouped in two categories, namely patients with 
acute chest pain and persistent ST-segment Elevation (STE), and 
patients with acute chest pain but without persistent ST-segment 
elevation, i.e., Non-ST-segment Elevation (NSTE) [3,4]. Besides the 
higher hospital mortality in STE-ACS patients, the annual incidence of 
NSTE-ACS patients is higher than STE-ACS ones [5,6]. Furthermore, 
a long-term follow-up showed the increase of death rates in NSTE-
ACS patients, with more co-morbidity, mainly diabetes mellitus, 
chronic renal diseases and anemia [2,7]. Premature mortality is 
increased in individuals susceptible to accelerated atherogenesis 
caused by accumulation of others risk factors, namely age over 65 
years, hypertension, obesity, lipid disorders and tobacco habits. Some 
studies reported an association of incidence of coronary artery disease 
